The paper presents observations of atmospheric and ionospheric parameters during strong meteorological disturbances (storms) 
INTRODUCTION
Meteorological processes are an important source of acoustic-gravity waves (AGW) in the atmosphere. Results of multiple experimental and theoretical studies suggest that different dynamic processes in the lower atmosphere and on Earth's surface, which are caused, for example, by meteorological, seismological, and other events, have a significant effect on ionospheric conditions. Assessments of the impact of such processes in the lower atmosphere on ionospheric conditions are reported in [Altadill et al., 2001; Sauli, Boska, 2001a; Lastovicka, Sauli, 1999; Fritts, Alexander, 2003 ].
In particular, changes in the structure of ionospheric variations during meteorological disturbances are analyzed in [Chernigovskaya et al., 2015; Sauli, Boska, 2001b; Vadas, Liu, 2009; Sindelarova et al., 2009; Polyakova, Perevalova, 2013] .
Strong meteorological disturbances are characteristic of the climate of the Kaliningrad region.
This allows us to identify meteorological effects in changes of ionospheric conditions. The purpose of this paper is to study disturbances of ionospheric parameters occurring during meteorological storms and to find their features from observations made at the station Kaliningrad.
DIURNAL VARIATIONS IN ATMOSPHERIC AND IONOSPHERIC PARAMETERS DURING

A METEOROLOGICAL STORM
To examine ionospheric dynamics in conditions of meteorological disturbances, we have selected periods of the strongest meteorological storms in the Kaliningrad region.
We analyze ionospheric data, using observations of the F2 layer critical frequency (f o F2) and total electron content (TEC) obtained at the station Kaliningrad. Methods of determining f o F2 from observations, made by the ionosonde Parus, and TEC by analyzing signals from GNSS satellites are described in [Karpenko, Manaenkova, 1996; Baran et al., 1997] . Data on meteorological conditions have been taken from www.rp5.ru. This paper focuses on rapidly growing meteorological disturbances followed by high winds of force 6-8 on the Beaufort scale. Such storms in the Kaliningrad region generally last less than two days. To identify characteristic features of ionospheric disturbances arising during the meteorological disturbances, we consider an observation period that began five days before a storm and ended five days after it. As weather parameters, we analyze diurnal variations in atmospheric pressure P 0 at the altitude of the station and maximum gusts of wind at an altitude of 10 m over a 3-hour period between observations -the parameter FF3. To minimize the influence of geomagnetic factors on ionospheric variations, we chose meteorological disturbances under quiet geomagnetic conditions. Figure 1 presents observations of atmospheric and ionospheric parameters during a meteorological storm in December 2010. Geomagnetic conditions on December 6-12 were relatively quiet; the K p index was less than 3. During the storm on December 9-10, K p ≤ 1. Solar activity over that period was also low, F 10.7 =84. Referring to Figure 1 , the period of lower atmospheric pressure lasted from December 4 to 12 (Figure 1, a) . Winds in the surface layer got up during the initial phase of the atmospheric pressure decrease, especially noticeably on December 9-10 with the wind speed as high as 13 m/s (Figure 1, b) .
The distinguished periods of changes in weather parameters are clearly seen in ionospheric variations.
Thus, for example, the amplitude of TEC variations (Figure 1, c) on December 4-5 and 9-10 decreased to ~30-40 % for daytime and ~ 50 % for nighttime as compared to stormless days.
In the f o F2 variations (Figure 1, d) , the changes are less pronounced, but during the storm f o F2 decreased to ~15 %. Of 2008-2010 observations we have selected eight meteorological storms that occurred under quiet geomagnetic conditions. The analysis of the ionospheric observations made during such periods has shown that ionospheric electron density decreases similar to those shown in Figure 1 , 2 are steadily observed. Since the analysis of ionospheric disturbances relied only on geomagnetically quiet periods, we can assume that this ionospheric response was caused by atmospheric disturbances during the meteorological storm. However, the data on atmospheric pressure and wind speed variations we present in this paper probably do not exhaust the set of meteorological parameters characterizing storm conditions and predetermining the ionospheric response.
We may note, for example, that in winter ( Figure 1 ) the ionospheric response largely reflected wind speed dynamics; in summer (Figure 2 ), atmospheric pressure dynamics.
Studying relationships between meteorological processes and the ionosphere is a difficult task, and it should be continued to identify meteorological factors responsible for these relationships.
Note also that the ionosphere responds to wind (Figure 1 ) and pressure ( Figure 2 ) disturbances fairly quickly, within several hours (~3-6 hr). It is natural to assume that the most likely carrier of meteorological disturbance energy to the upper atmosphere is AGW. Experimental observations of wave ionospheric variations during intense cyclonic activity have revealed TEC variations having periods of infrasound and gravity waves (2-20 min) [Polyakova, Perevalova, 2013] .
We can suppose that rapid changes in meteorological conditions during a storm favor excitation of AGWs over a wide range of periods. Propagation of AGWs to the upper atmosphere and their dissipation there result in the observed ionospheric disturbances. Theoretical studies of AGW propagation from sources in the lower atmosphere suggest that waves of this range can quickly reach the upper atmosphere and due to dissipation can give rise to large-scale disturbances, specifically to local heating regions. Noticeable large-scale disturbances in the upper atmosphere conditioned by dissipation of AGWs propagating from a source in the lower atmosphere are observed 1-2 hr after activation of the source [Karpov, Kshevetsky, 2014] . A local heating region appearing in the upper atmosphere should affect the ionization balance in the ionosphere and lead to a decrease in the ionospheric electron density due to the growing influence of recombination processes.
CONCLUSIONS
The analysis of the observations of ionospheric parameters made at the station Kaliningrad has shown that during meteorological storms there are considerable decreases in TEC and F-layer critical 
